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Background:  Alterations in 3-dimensional (3D) left atrial (LA) morphology and function in patients with atrial fibrillation (AF) have not been 
characterized.
Objective: We assessed changes in LA longitudinal strain (LS), circumferential strain (CS), area strain (AS) and LA synchrony by AF.
Methods:  Echocardiographic examinations with 3D speckle tracking (3DS) were performed in 29 nonvalvular AF patients (age 64+/-9 years, 86% 
males, 18 with paroxysmal AF (PAF) and 11 with permanent AF) and 77 healthy subjects (age 32+/-14 years, 35% males) using Artida (Toshiba). 
Peak global LA strains determined by 3D volumetric changes were measured in systole (LSs, CSs, ASs) and late diastole (LSa, CSa, ASa). To quantify 
LA dyssynchrony, standard deviations (SD) of times to peaks of regional strains were calculated. Each parameter of LA dyssynchrony was corrected by 
the R-R’ interval.
Results:  LSs (14.3+/-7.1 vs. 28.1+/-7.4%, p<0.05), CSs (20.0+/-12.1 vs. 32.6+/-11.6%, p<0.05), and ASs (40.0+/-23.4 vs. 71.0+/-22.9%, 
p<0.05), were significantly reduced in PAF than in controls, and further reduction of all of the parameters was observed in permanent AF. SDs of LSs, 
CSs, and ASs were similarly larger in PAF and permanent AF than in controls. Although LSa (5.5+/-3.9 vs. 7.7+/-5.2%, p=0.09), CSa (10.0+/-8.0 vs. 
13.9+/-8.7%, p=0.09), ASa (17.7+/-13.9 vs. 22.9+/-15.2%, p=NS) were comparable between PAF and controls, SDs of LSa (28.5+/-8.5 vs. 22.9+/-
9.6%, p<0.05), CSa (26.7+/-11.2 vs. 19.1+/-9.9%, p<0.01), ASa (25.2+/-10.4 vs. 19.6+/-10.2%, p<0.05) were larger in PAF than in controls. 
Furthermore, PAF patients with normal LA size (n=5, LA volume index <29ml/m2) had lower LSs (p<0.01) and ASs (p<0.01) and increased SD of LSs 
(p<0.01) as compared with those in the controls.
Conclusion:  3DS showed significant LA dysfunction and LA dyssynchrony during systole in both PAF and permanent AF. 3D LA strain in late 
diastole was preserved with increased dyssynchrony in PAF, indicating that LA dyssynchrony in the booster phase may precede overall 3D LA booster 
dysfunction by AF. The 3D LA deformation and dyssynchrony in PAF occurs even in absence of the LA dilation.
